PI3-kinase/Akt-dependent antiapoptotic signaling by the PDGF alpha receptor is negatively regulated by Src family kinases.
Regulation of growth factor dependent cell survival is crucial for development and disease progression. Here, we report a novel function of Src kinases as a negative regulator of platelet-derived growth factor (PDGF) dependent cell survival. We characterized a series of PDGF alpha receptor (PDGFRA) mutants, which lack the binding sites for Src, phosphatidylinositol 3'-kinase (PI3K), SHP-2 or phospholipase C-gamma. We found that PDGFRA-dependent cell survival was mainly mediated through activation of PI3K, and was negatively regulated by Src. Characterization of the downstream signaling events revealed that PI3K activates the protein kinase Akt, which in turn phosphorylates and thus inactivates proapoptotic Forkhead transcription factors. Src phosphorylates the ubiquitin-ligase c-Cbl, which is required for degradation of the activated receptor. Consequently, overexpression of c-Cbl prevented PDGFRA-mediated cell survival, whereas it did not affect this response, when Src was unable to associate with the receptor. This novel function of Src in antiapoptotic signaling introduces Src kinases as an interesting therapeutic target in apoptosis related diseases.